Abstract-this paper describes the flow simulation focuses on the simulation around Ahmed body car with slant angle of 40°.
INTRODUCTION
This paper is investigating the flow simulation focuses on the simulation around Ahmed body car with a slant angle of 40° (CL= 0.037, CD= 0.32 & CM= 0.036).
From the literature review, slant angle of 40° is not the ideal angle for Ahmed car body. However, the literature shows that the proper angles lie between 10-25°.
In this analysis, a realizable k-ε model with 2 nd order accuracy. The flow governing equations within a CFD solver (ANSYS-Fluent) will be applied.
These are the continuity, momentum and energy equations. These equations are non-linear, partial differential equations (PDE's) and high orders, hence the analytical solution is impossible to obtain, (Saad & Ragavan, 2013) . Computational Fluid Dynamics (CFD) is the proper approach to deal with these complicated equations and obtain the numerical solutions of these complicated flows equations (Kuzmin, 2010) .
CFD APPROACH AS DESIGN TOOL IN AUTOMOTIVE INDUSTRY
CFD simulations is an efficient tool in automatic industry used extensively for design. This allows the designers to obtain a quick and proper analysis before go ahead to the final step. Recently, CFD approach has been adopted effectively within the automotive industry, with several new methods for car design (Smith, 2008) .
CFD analysis in car industry is used in the determination of the applied forces and that of the vehicles wake during moving. CFD also is used to analyze the effect of wake on the vehicle's efficiency and capability in comparison with other cars (Thabet and Thabit, 2018) . Figure 1 is an example that indicating how CFD can be used effectively in the context of vehicle design. It shows the flow paths (in terms of velocity magnitude) emanating from the wing-mirror structure of the Formula-1 racing car, and how it flows over the whole geometry. Fig. 1 . CFD simulation for Formula-1 Racing Car (Smith, 2008) In vehicle's industry, Ahmed Car Body is the standard model that can be used as validating case, in industry and CFD simulation (Davis, 2015) . Ahmed Body is a generic car-type bluff body with a slant back has different angles from 0 -40 degree. It is usually used as a benchmark test case for simulating the external aerodynamic flow characteristics over a car model (Hinterberger, et al., 2004 
B. The Solver:
This is the main part in the CFD simulation, where the flow governing equations will be discretised and solved.
C. Post-processing:
This is the final step in the CFD simulation process, which deals with extracting the important flow parameters such as velocity, density, pressure and forces. The simulation results will be compared to the experimental data and other numerical simulations.
AIMS & OBJECTIVES
The aim of this assignment is to perform a mathematical and CFD analysis on the flow over Ahmed Body and compared the numerical results with the available experimental data. The study will be carried out using both Solidworks and ANSYS software to create the geometry and obtain the numerical solution, respectively.
PROBLEM ASSUMPTIONS
From the given data in the assignment, the follow points will be assumed during the CFD simulation of the present problem. There is no heat transfer between the flow and the geometry. Air velocity at the inlet section is constant value during the solution. All the object boundaries will be dealt as walls with no slip shear condition. Because the Mach number is less than 0.3, hence the flow will be assumed as incompressible flow.
NUMERICAL METHODS:

D. Governing Equations:
To simulate the incompressible flow, Navier-Stokes equations for this flow type will be solved. The form of these equations based on the flow assumption follows: 1) Continuity Equation:
For an incompressible flow
a) X-direction component:
E. Boundary Conditions
The following boundary conditions are applied during the solution in ANSYS-Fluent.
• Velocity-inlet BC: Inlet plane.
• Symmetry BC: Enclosure surfaces (no-slip conditions).
• Walls BC: Road and object surfaces.
• Pressure-outlet BC: Outlet plane.
F. Flow Inlet Parameters:
μ=1.789 x 10-5 kg/m.s. ν=15.13 x 10-6 m2/s. ρ= 1.225 kg/m3. V = 40m/s. Re = 768,000 (based on object's height). I ≤ 0.25% Figure 2 shows the layout of the geometry provided in the assignment cover sheet for Ahmed Body Car with a slant angle ϕ equals to 40°. From the figure below, the horizontal length covered by the slant (L) and its height (H) can be calculated as follow: www.ijsrp.org = 288 − 142.70 = 145.30 Using Solidworks software, CAD model for Ahmed Body is created and exported with IGS extension to be dealt in ANSYS Workbench. Figure 3 shows the Car Model Geometry for Ahmed Body. 
G. Car Model Geometry:
I. Meshing:
The length of the first cell away from the surface (y) to calculate effectively the wall shear stress during the simulation should be calculated carefully. To do so, Y+ calculations should be performed to calculate the value of (y) before start meshing process. Therefore, the boundary layer thickness (wall Distance) for this analysis is 8.241x10-6 m. Figure 8 shows screen shots of the final mesh used in the present analysis. The maximum number of elements (cells) generated in this grid is about 500,000 cells; since this is the allowable number of cells you can generate using the student license.
SOLUTION PROCEDURES:
J. CFD Model Set-Up:
Figures 9, 10, and 11 show screen shots of the solution general setting model selection and turbulence model in ANSYS Fluent solver for the investigated flow, respectively. www.ijsrp.org 
K. Numerical Schemes:
The numerical schemes used in the current simulation can be summarized as follows methods:
• Coupled Scheme: This scheme is used for PressureVelocity Coupling Method, which enables the full pressure based solver, which has superior performance.
• Least-Squares Cell-Based: This is used for the gradients within the interpolation methods. This scheme has the same accuracy as the node-based gradients, however, is less computationally intensive.
• Second-Order Upwind: The scheme is used for interpolation process, which pressure, momentum and turbulence act upon. This will give better accuracy. www.ijsrp.org M. Convergence History: Figure 18 shows a screen shot from the solution convergence history at about 250 iterations. Figure 19 shows a screen shot of the static pressure contours around Ahmed Body. From the figure, it can be seen that the highest value of static pressure is located at the centre of the oncoming Ahmed body and the minimum value is located the separated flow region. Figure 22 shows a screen shot of the pressure coefficient distribution on the top surface of Ahmed Body. Table 1 shows the values of the important parameters obtained from the simulation. Table 2 , figure 23 and figure 24 show the data from the experiments. www.ijsrp.org CONCLUSIONS AND RECOMMENDATIONS CFD simulation has been carried out to investigate the flow characteristics over a model car (Ahmed Body). The aim was to calculate the aerodynamic coefficients from the CFD simulation and compared them with the available experimental data. The numerical values obtained were; CL=0.0368, CD=0.323 and CM=0.036, respectively. The numerical results are agreed in decent way with experimental data.
L. Solution Controls
R. The plot Comparison with Experimental Data
